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1
METHOD FOR ALIGNMENT OF A VEHICLE
AND LEVELLING BENCH ARRANGEMENT

TECHNICAL FIELD

The present invention relates generally to alignment and
inspection of vehicles and their parts, for instance vehicle
bodies, which have been damaged at traffic accidents. The
invention relates particularly to a method for alignment of a
vehicle and to a levelling bench arrangement.

PRIOR ART

U.S. Pat. No. 4,781,045 discloses a vehicle repair system
for locating and defining predetermined points of the parts of
a vehicle in order to ensure coincidence with vehicle specifi-
cations. The system uses a common base part comprising
columns, at which exchangeable heads are releasably mount-
able, in order to make it possible to use the base part of the
system in order to inspect and verify the position of different
vehicle parts for each of a large number of vehicle models.
Each of the exchangeable heads is specifically configured for
use with a particular vehicle model and for localizing a part of
a vehicle of the particular vehicle model.

In order to inspect and verify the position of different
vehicle parts of a vehicle, the vehicle is attached to a levelling
bench by means of several support or holding devices, which
are mounted at a longitudinal beam of the levelling bench. In
order to secure a correct positioning of the heads, the vehicle
has to be aligned in relation to the heads or the columns, at
which the heads are releasably mounted, before the repair
work can be started.

SUMMARY OF THE INVENTION

One of the problems with the known art is that it is rela-
tively difficult to align the vehicle in relation to the heads/
columns. Either the vehicle has to be fine adjusted in relation
to the levelling bench or the levelling bench has to be fine
adjusted in relation to the vehicle. In both cases fine adjust-
ment of a very heavy device is required.

An object of the present invention is therefore to provide a
method for alignment of a vehicle and a levelling bench
arrangement in relation to one another, which is easier, faster
and less costly in comparison to such alignment methods
according to the prior art.

It is a further object of the invention to provide a levelling
bench arrangement, by which it is possible to perform an
alignment method, which fulfils the above given object.

These objects, among others, are attained by methods and
levelling bench arrangements in accordance with the
appended patent claims.

According to one aspect of the invention a method for
alignment of a vehicle and a levelling bench arrangement in
relation to one other is provided, wherein the levelling bench
arrangement comprises a levelling bench, an elongated sup-
port structure, a plurality of beams, and a plurality of fixture
devices. According to the method the support structure is
arranged on top of the levelling bench, the beams are locked
to the support structure at least in a horizontal plane, the
fixture devices are releasably or removably mounted at the
beams, a vehicle which is to be repaired or inspected, is
arranged in a position above the levelling bench, the fixture
devices are aligned with respect to the vehicle by means of
continuously or steplessly moving the beams and the support
structure as a single unit in the horizontal plane so that the
fixture devices will define certain specific reference points of
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the vehicle and at least some of the beams or the elongated
support structure are/is releasably attached to the levelling
bench, thereby locking the beams and the support structure to
the levelling bench in an aligned position.

According to a second aspect of the invention a method for
alignment of a vehicle and a levelling bench arrangement in
relation to one another is provided, wherein the levelling
bench arrangement comprises a levelling bench, a support
structure, and a plurality of fixture devices. The method com-
prises that the support structure is arranged on top of the
levelling bench, the fixture devices are releasably mounted at
the support structure, a vehicle, which is to be repaired or
inspected, is arranged in a first position above the levelling
bench, the fixture devices are aligned with respect to the
vehicle by means of continuously moving the support struc-
ture with the fixture devices mounted in a horizontal plane so
that the fixture devices will define certain specific reference
points of the vehicle, and the support structure is releasably
attached to the levelling bench, thereby locking the support
structure to the levelling bench in an aligned position.

According to further aspects of the invention levelling
bench arrangements are provided in order to make implemen-
tation of the alignment methods according to the first and
second aspects of the invention possible.

An advantage of the invention is that complicated, time
consuming and expensive alignment of vehicle and a level-
ling bench arrangement in relation to one another, which is
the case by the known art, is entirely avoided. Neither a heavy
vehicle nor a relatively heavy levelling bench is required to be
moved, but only a considerably lighter arrangement compris-
ing a support structure, a few beams and some fixture devices
are moved during the alignment procedure.

SHORT DESCRIPTION OF THE DRAWINGS

The invention will be further disclosed below with refer-
ence to FIGS. 1-7, which are solely given to illustrate the
invention and shall therefore in no way limit the same.

FIG. 1 shows in a perspective view a levelling bench
arrangement in accordance with the present invention.

FIG. 2 shows in a perspective view a column, an adapter,
and a head mounted at a cross bar in accordance with the
invention.

FIG. 3 shows in perspective views an adapter and several
different heads intended to be used with the levelling bench of
FIG. 1.

FIGS. 4a-b show in perspective views an alternative
embodiment of adapters intended to be used with the column
of FIG. 3.

FIGS. 5-7 show in perspective views the levelling bench
arrangement of FIG. 1 at different stages of a method for
alignment of columns, adapters, and heads in relation to a
vehicle.

DETAILED DESCRIPTION OF EMBODIMENTS

A levelling bench arrangement, which is shown in FIG. 1,
comprises a levelling bench 1, an elongated support structure
3, several beams 5, and a plurality of fixture devices 7.

The levelling bench 1 is arranged on top of a scissor lift or
another lifting device, which is used partly as a support for the
levelling bench, partly for lifting the vehicle, which is to be
repaired.

The elongated support structure comprises a plurality of
slots 3a or similar, which can be brought into engagement
with taps 5a or similar of the beams so that the beams 5 can be
locked to the elongated support structure 3 in the horizontal
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plane (xy-plane) simply by placing the beams 5 on the elon-
gated support structure 3 perpendicular (x-direction) to the
extension (y-direction) of the support structure, thereby
bringing the taps 5a of the beams into engagement with slots
3a of the elongated support structure 3. The beams 5 are
released simply by lifting them out of the slots 3a of the
elongated support structure 3. Other means for releasable
attachment or locking can certainly be used instead. Further,
these beams 5 may comprise locking devices for locking them
also to the elongated support structure 3 in the vertical direc-
tion (z-direction).

The elongated support structure is illustrated as a plate. It
may of course be exchanged for another detail having differ-
ent structure, for instance a frame structure having slots,
grooves or similar, which fulfils a similar function.

The slots 3a are preferably arranged with a desirable pitch
in the direction of the extension of the elongated support
structure. Hereby, the supports are capable of being locked to
the elongated support structure at a finite number of selectable
fixed positions.

The beams 5 are releasably attachable to the levelling
bench 1 by means of screws or bolts, clamping means, or
similar (not explicitly illustrated). Further, each of the beams
5 comprises groups of four screw holes 23 arranged along the
beams, which can be seen in FIG. 2, which shows one of the
fixture devices 7 as mounted at one ofthe beams 5. A group of
four screw holes 23 receives four screws 22 of the fixture
device 7 while the fixture device 7 is mounted at the beam 5.
The groups of four screw holes 23 are preferably arranged
with a desirable pitch in the longitudinal direction of the
beams. Hereby the fixture devices 7 are mountable along the
beams 5 at a finite number of selectable fixed positions.

Further, each group of four screw holes 23 may be arranged
in the corners of an imaginary square so that each fixture
device 7 can be releasably attachable to the beams 5 in four
fixed rotational positions, which are mutually separated by 90
degrees.

Each fixture device 7 comprises according to one aspect of
the invention a column 21, an adapter 24, and a head 27 as
being illustrated in FIG. 2. Each column 21 comprises screws
22 and is releasably mountable to the beams 5. Further, each
column comprises a bore, in which each adapter 24 can be
inserted, and a locking mechanism 25 in order to lock the
respective adapter 24 in a desired position. The bore of each
column can be symmetrically or asymmetrically located with
respect to the rotation of the column in the horizontal plane.

Each adapter 24 comprises a number of teeth 26, grooves,
slots or similar (teeth, grooves, and slots are generically
shown by reference 26) in its lower portion, which are
inserted in a respective column 21 during mounting. Typi-
cally, the adapters can be inserted in the column in only one
fixed rotational position. By means of bringing one of the
teeth, grooves, slots or similar of each adapter 24 into engage-
ment with a respective column, the adapter 24 can be stepwise
moved upwards and downwards in the column 21 and be
fastened at a desired position. Hereby, the adapters 24 are
releasably mountable on the columns 21 at a finite number of
selectable vertical positions in order to obtain mounted fix-
ture devices of a finite number of selectable fixed heights.

Further, each adapter 24 comprises a recess, into which
each head 27 can be inserted, and a locking mechanism 28 in
order to lock respective head 27 in a desired position.

In FIG. 3 an adapter 24 and a number of different heads 27
are shown. The heads have a lower portion 31, which fits into
the recess of each adapter in two different rotational posi-
tions, which are turned 180 degrees in relation to one another
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in the horizontal plane. The heads 27 can thus be releasably
mountable at the adapters 24 in a finite number of selectable
fixed orientations.

It shall be appreciated that the parts of the fixture devices:
column, adapter and head can have different appearances,
engagement and locking mechanism than the above shown as
long as they comprise these three parts which are releasably
attachable to one another and where at least one part can be
mounted in several different positions in order to adjust the
height of the mounted fixture devices.

FIGS. 4a-b show an example of an alternative embodiment
of an adapter 24'. There are four different positions 41a-d in
their upper portion, at which heads intended for this embodi-
ment of adapter can be mounted. In each of the two first
positions 41a-b a head is fastened between two clamping
washers 42 on each side of respective position, which clamp-
ing washers 42 are mounted at the adapter 24' by means of
screws 43. In each of the two latter positions 41¢-d, a head is
fastened by screws in screw holes 44 intended therefore.

A version of this adapter has a further clamping washer in
the third position 41¢, which clamping washer is fastened to
the adapter by a screw. Hereby, four identical positions are
created, at which heads can be mounted, where the positions
are separated by 90 degrees from one another.

The columns 21 and the adapters 24 are preferably univer-
sal and can be used for all vehicles, which are to be repaired
or inspected. The columns 21 can be provided in different
heights. As an example a levelling bench may need 20-25
columns in for instance six different heights. The adapters 24
can also be provided in different heights or lengths, for
instance a levelling bench may require about 20 adapters in
three different heights. This set of columns 21 and adapters 24
can be used for a large number of vehicle models. The adapt-
ers can be provided in two versions, for instance in the version
shown in FIG. 4 and in the version described above.

The heads 27 are tailored for a particular vehicle model so
that when they are mounted they define certain specific ref-
erence points of the vehicle, which is to be repaired or
inspected. Certainly similar heads 27 may be used for more
than one model but typically the heads 27 are manufactured
and marketed in a set, which is intended for a particular
vehicle model. A set may consist of for instance about 20-30
heads. For such a set a data sheet is provided, which shows the
columns and adapters, which shall be used with the heads, as
well as where and how the columns, adapters, and heads shall
be mounted for the vehicle model in question.

During repair details such as for instance deformed vehicle
body parts, which are not positioned and oriented according
to the specification indicated by the manufacturer of the
vehicle, are straightened by means of an illustrated straight-
ening device, thereby forming and orienting the body parts so
that the reference points will coincidence with those indicated
by the heads 27.

Typically, a repair shop does not have a complete set of
heads for all the vehicle models occurring on the market—it
will be far to expensive. In the normal case a shop has a few
number of sets for the most common models or possibly no
sets at all. They are instead ordered when required. Typically,
they are rented during a limited time, during which the repair
of the vehicle is performed. Thus, transportation of heads
occurs to a considerable extent.

An advantage of the heads according to the present inven-
tion is that they are small and of light weight. A set of heads
is neither bulky nor particularly heavy and can be transported
simply and to a low cost—unlike the heads which are used
according to the known art. The heads, which are disclosed in
for instance U.S. Pat. No. 4,781,045, correspond to both the
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heads and the adapters according to the present invention and
have thus also the function of adjusting the height of the
fixture devices. Hereby they will be much more bulky and
heavy.

The heads according to the invention are also simpler and
cheaper to manufacture.

According to the present invention a set of adapters are
used for all car models which are to be repaired or inspected
and these have thus not to be ordered for each new car model
which is to be handled.

A further advantage of the fixture device divided into three
pieces according to the invention is that the columns and the
adapters can be combined in more than one manner in order to
reach a desired height of the fixture device. A column of
medium height and an adapter of medium height reach a
certain height, but the same height can be reached by a lower
column and a higher adapter or by a higher column and a
lower adapter. Hereby, a larger flexibility is reached and a less
number of columns would be required for a certain number of
vehicle models than what would be required by the solution
according to the known art.

It shall further be appreciated that the levelling bench
arrangement of the present invention can alternatively be
arranged for variable or continuous adjustment. Thus, the
beams can be lockable to the elongated support structure 3 at
continuously adjustable positions, the fixture devices 7 can be
mountable at the beams at continuously adjustable positions,
the adapters 24 can be releasably mountable at the columns 21
in order to obtain mounted fixture devices of continuously
adjustable heights, and/or the heads 27 can be releasably
mountable at the adapters 24 in continuously adjustable rota-
tions. In such instances different scales on the different parts
would facilitate mounting and adjustment of the levelling
bench arrangement.

With reference next to FIGS. 5-7, which show in perspec-
tive views the levelling bench arrangement of FIG. 1 at dif-
ferent stages of a method for alignment of columns, adapters,
and heads in relation to a vehicle, this aspect of the present
invention will be further described.

The method starts from an empty frame or levelling bench
1 which is shown in FIG. 5. The levelling bench 1 can be
mounted on a scissor lift or other lifting device. A vehicle,
which is to be repaired on inspected, is arranged (for instance
by means of the lifting device and a number of holding
devices) at a height above the levelling bench 1 which makes
simple access possible for mounting of the levelling bench
arrangement, after which the elongated support structure 3 is
loosely arranged on the levelling bench 1. Note that neither
the lifting device nor the vehicle, are shown in the figures. The
elongated support structure 3 is arranged in a direction essen-
tially parallel (y-direction) with a longitudinal direction
(y-direction) of the vehicle.

Some of the beams 5 are then locked to the elongated
support structure 3, at least in the horizontal plane (xy-plane),
but possibly also in the vertical direction (z-direction). The
number of beams 5 has to be at least two and can at maximum
be equal to the number, which is to be used. Preferably two to
three or two to four beams are used. The result is shown in
FIG. 6.

Next fixture devices 7 are releasably mounted at the beams
5. The number of fixture devices 7, which are used for the
alignment, shall preferably be at least two. Typically, four to
six fixture devices are used. The result is shown in FIG. 7.

Certainly, the beams 5 shall be locked to the elongated
support structure 3 and the fixture devices 7 should be
mounted at the beams 5 at positions, which correspond to the
model of the vehicle in question.
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The vehicle is then lowered to the position it shall have
during the repair or the inspection and the fixture devices 7 are
aligned with respect to the vehicle by means of continuously
moving the beams 5 and the elongated support structure 3 as
a single unit in the horizontal plane and at least two of the
beams 5 are releasably attached to the levelling bench 1,
thereby locking the beams 5 and the elongated support struc-
ture 3 to the levelling bench 1. In the illustrated case there are
only two beams and these are then attached to the levelling
bench 1. Alternatively, instead of lowering the vehicle the
levelling bench can be raised by means of the lifting device.

Note that the vertical movement of the vehicle relative to
the levelling bench arrangement and the horizontal move-
ment (alignment) of the beams 5 and the elongated support
structure 3 as a single unit can be performed in stages with a
finer and finer adjustment of the beams 5 and the elongated
support structure 3 the closer the vehicle is relative to the
levelling bench arrangement in the vertical direction.

Preferably, the beams 5 and the elongated support structure
3 are resting on the levelling bench 1 and they are moved as a
single unit by means of pushing and/or drawing the single unit
over the levelling bench 1 by a force which exceeds the
friction force between the levelling bench 1/the beams 5 and
the elongated support structure 3.

Hereby, neither the vehicle nor the levelling bencl/lifting
device have to be moved in the horizontal plane, but only a
considerably lighter arrangement comprising a support struc-
ture, a few beams and some fixture devices have to be moved
during alignment. The arrangement can hereby be said to be
“floating” on top of the levelling bench/lifting device.

It shall further be noted that when the alignment is com-
pleted the vehicle may rest with part of its weight on at least
some of'the fixture devices 7. Possibly, also another one of the
shown holding devices or fastening devices may be provided.

Next the method continues, with the vehicle in an
unchanged position, by locking of any further beams which
are required for the vehicle to the elongated support structure
3 and mounting of any further fixture devices 7 which are
required for the vehicle to the beams 5. An aligned levelling
bench with mounted fixtures similar to that of FIG. 1 is
obtained.

It shall be appreciated that the above described alignment
method can be used for other fixture devices than those being
described with reference to FIGS. 2-4. For instance, the
method can be used for fixture devices in two pieces, each
comprising a column releasably mountable to a support and a
head releasably mountable to the column, which is described
in the above-mentioned U.S. Pat. No. 4,781,045. The method
can also be used with fixture devices, each of which being
made in one piece in accordance with older art.

It shall further be noted that the elongated support structure
3 and the beams 5 can be exchanged for a thicker support
structure, frame structure or structure, wherein the fixture
devices are mounted directly to this structure. Such structure
can be in one piece or be assembled. If the above described
alignment method is applied, it is the thicker support struc-
ture, frame structure, or structure, with at least a few fixture
devices mounted thereon, that is moved in the horizontal
plane above the levelling bench 1 during the alignment.

The present invention, being hereby described, is obvi-
ously not limited to the above-described embodiments, which
are also shown on the drawings, but can be modified within
the scope of appended patent claims.

The invention claimed is:

1. A method for alignment of a vehicle and a levelling
bench arrangement in relation to one another, wherein the
levelling bench arrangement comprises a levelling bench (1),
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a support structure (3), a plurality of beams (5), and a plurality
of fixture devices (7), wherein said method is characterized
by the steps of:
arranging said support structure on said levelling bench,
wherein said support structure is elongated and is locked
to said levelling bench in a direction essentially parallel
(y) with a longitudinal direction (y) of said vehicle,

locking said beams to said support structure at least in a
horizontal plane at predetermined positions matching
the model of the vehicle, wherein said beams includes at
least a first beam,

releasably mounting said fixture devices on said beams at

predetermined positions matching the model of the
vehicle, wherein said fixture devices include at least a
first fixture device,
arranging a vehicle, which is to be repaired or inspected, in
a first position above said levelling bench,

aligning said fixture devices with respect to said vehicle by
means of continuously moving said beams and said sup-
port structure as a single unit with respect to said vehicle
and said levelling bench in the horizontal plane so that
the fixture devices will define certain specific reference
points of the vehicle, and

subsequent to aligning said fixture devices with respect to

said vehicle, releasably fastening at least some of said
beams or said support structure to said levelling bench,
thereby locking said fixture devices to said levelling
bench after having been aligned with respect to the
vehicle.

2. The method of claim 1, wherein,

said vehicle, which is to be repaired or inspected, is

arranged in a second position above said levelling bench
before said fixture devices are mounted at said beams,
where said second position is higher than said first posi-
tion, and

said vehicle is arranged in said first position by means of

lowering said vehicle.

3. The method of claim 1, wherein said beams subsequent
to said first beam are locked to said support structure at least
in the horizontal plane after said first beam or said support
structure have/has been fastened to said levelling bench.

4. The method of claim 1, wherein said first fixture device
is mounted on said first beam and a remainder of said further
fixture devices are mounted on a remainder of said beams.

5. The method of claim 1, wherein said beams are locked to
said elongated support structure perpendicular (x) to an
extension (y) thereof.

6. The method of claim 1 wherein said beams are locked to
said support structure at selected positions of a finite number
of selectable positions along an extension of said support
structure.
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7. The method of claim 1, wherein said fixture devices are
mounted at said beams at selected positions of a finite number
of'selectable positions (23) along an extension of said beams.
8. The method of claim 1, where each of said fixture
devices comprises a column releasably mountable at said
beams and a head releasably mountable at said column,
wherein the step of mounting said fixture devices at said
beams comprises the steps of mounting said column at said
beams and mounting said heads at said columns.
9. The methods of claim 8, wherein said heads are mounted
at said columns at a selected vertical position of a finite
number of selectable vertical positions in order to obtain
mounted fixture devices of a selected height of a finite number
of selectable heights.
10. The method of claim 1, wherein each of said fixture
devices comprises a column (21) releasably mountable at said
beams, an adapter (24) releasably mountable at said column,
and a head (27) releasably mountable at said adapter, wherein
the step of mounting said fixture devices at said beams com-
prises the steps of mounting said columns at said beams,
mounting said adapters at said columns, and mounting said
heads at said adapters.
11. The method of claim 10, wherein said adapters are
mounted at said columns at a selected vertical position of a
finite number of selectable vertical positions in order to obtain
mounted fixture devices of a selected height of a finite number
of selectable heights.
12. The method of claim 10, wherein said heads are
mounted at said adapters in selected orientations of a finite
number of selectable orientations.
13. A method for alignment of a vehicle and a levelling
bench arrangement in relation to one another, wherein said
levelling bench arrangement comprises a levelling bench (1),
a support structure (3), and a plurality of fixture devices (7),
wherein said method is characterized by steps of:
arranging said support structure on said levelling bench,
wherein said support structure is elongated and is locked
to said levelling bench in a direction essentially parallel
(y) with a longitudinal direction (y) of said vehicle,

releasably mounting all of said fixture devices on said
support structure,
arranging a vehicle, which is to be repaired or inspected, in
a first position above said levelling bench,

aligning said fixture devices, with respect to said vehicle by
moving said support structure in a horizontal plane so
that all the fixture devices move with respect to both the
vehicle and the levelling bench and will define certain
specific reference points of the vehicle, and

releasably fastening said support structure to said levelling

bench, thereby locking said support structure to said
levelling bench in an aligned position.
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